methods that use heat transmitted via water, steam or air, or physical methods, for the first of these purposes. In the 1 880s Cheyne used "aseptic" in a completely different sense, to categorize Listerian antisepsis. Thus in 1882 he stated that "there are many methods by which the occurrence of putrefaction is more or less interfered with, but they all act on a more or less imperfect principle, with the exception of that introduced by Mr Lister, which founded on a true principle, attains the ideal of results-viz. a complete absence of putrefaction-an asepsis. His method, then, is best designated by the term expressing its result-Aseptic" (Cheyne, op. cit., note 2 above). In 1889 he again uses "aseptic" in this way-to categorize the precautions "taken with the view of preventing the entrance of microorganisms into the wound," the "principle ... introduced by Sir Joseph Lister", reserving "antiseptic" for the methods in which "microorganisms are admitted and then means are taken to prevent or interfere with their growth and fermentative action" (W W Cheyne, 'Antiseptic surgery', in C Heath (ed.), Dictionary ofpractical surgery, London, Smith, Elder, 1889, p. 71).
T H Pennington . . . the antiseptic treatment of wounds",4-or was it "an entirely novel process, based on a completely different theory?"5 Perhaps the answer lies between these two. Thus Neuber of Kiel in introducing a paper describing his aseptic technique commented that he was particularly interested in "der Vereinfachung des Lister'schen Verfahrens"-simplifications of Lister's procedures-but emphatically distanced himself from the procedures by referring later to his personal role in "dem Kampf gegen die antiseptische Behandlung"-the fight against the antiseptic treatment.6
This paper attempts to define the nature, and chronology, of the antiseptic-aseptic shift with particular reference to developments in Britain. It will propose that the two most important driving forces behind it were developments in bacteriology, and responses to the toxicity of antiseptics for patients and for members of the surgical team. Detailed consideration will be given to the temporal sequence of events in three British teaching hospitals-St Thomas's and St Bartholomew's in London, and the Royal Infirmary in Aberdeen.
Carbolic Acid and Mercuric Chloride in antiseptic Surgical Practice Two long papers published in the Lancet in 1867 and in 1875 mark the beginning and end of Joseph Lister's original contributions to the development of the antiseptic method.7 Between these dates its underlying principle remained constant-"the exclusion of all microbes from wounds"-and its central technical feature, the use of carbolic acid as an antibacterial agent, remained in essence unchanged. Direct attempts to test this property of carbolic acid were not made at this time, and a belief in its bactericidal efficacy extended to those conducting bacteriological experiments, the spray being used to prevent contamination from the air when inoculating cultures.8
The first work to cast doubt on the bactericidal power of carbolic acid as used in antiseptic regimes was published by Ranke in 1874.9 He examined wound discharges microscopically, and found organisms in fourteen out of fifteen cases following an aseptic course after antiseptic treatment. On this basis he rejected the germ theory as a sufficient explanation of the aetiology of septic diseases. This work, and that of other microscopists active in the 1870s, was critically reviewed by Watson Cheyne.10 He pointed out the technical difficulty faced by these workers in identifying microorganisms, and in particular the problem of distinguishing micrococci from granular matter. He then went on to describe a long series of studies conducted by himself on the cultivation of microorganisms from wounds treated in different ways. He 4 C Schimmelbusch, The aseptic treatment of 326-39, 357-9, 387-9, 507-9; ii, 95-6; idem, 'On wounds, London, H K Lewis, 1894, p. xv. recent improvements in the details of antiseptic 5 N J Fox, 'Scientific theory, choice and social concluded that while bacteria-rod-shaped organisms-could only be cultured from wounds not treated aseptically, micrococci could often be found without difficulty in wounds correctly managed antiseptically, and which were therefore expected to have no organisms. At this time Cheyne was sceptical about the surgical significance of these organisms. He commented, "Dr. Ogston has recently assigned much more serious consequences to them, but the subject is at present too debatable to be suitable for discussion here." Alexander Ogston had published papers in 1880 and 1881 which claimed that micrococci caused acute abscesses. In 1881 Ogston's view was that
Lister's spray and dressing are sufficient, when used with great care, to prevent the entrance of any living organisms into a wound. In certain regions of the body, such as the axilla, a proportion of the operations, however carefully performed, have in my experience, become septic from the development of micrococci, which had, I presume, existed in the large sweat and sebaceous glands, where they had been sheltered from the action of the carbolic acid. Once micrococci have gained access to a wound, it is not easy to eradicate them. Ordinary Lister's dressings will not do so.
In papers published in 1882 which argued against the views held by Lister and Cheyne on suppuration and the aetiology of abscesses-that the former could be "antiseptic" and that the latter could be caused by chills-he drew attention to German work which cast doubt on the antiseptic efficacy of the spray:
again, the observations of Mikulicz 
T H Pennington
The first detailed quantitative and comparative studies to test the antibacterial properties of carbolic acid were done by Robert Koch in 1881. He used the solid media that he had devised to test the effect of many compounds, including carbolic acid, on pure cultures of Micrococcus prodigiosus, the bacteria of blue pus, anthrax bacilli, and anthrax spores. His conclusions were direct: 1 per cent [carbolic acid] and 2 per cent failed to destroy anthrax spores within a week; 3 per cent took seven days, 4 per cent three days, and even 5 per cent required more than one day. These results were most unexpected, since it is customary to regard a 2 per cent solution of carbolic acid in water as able to destroy all germs in a few seconds or minutes. The surgeon washes his hands, and cleanses his instruments in such a solution, and believes that he has thereby rendered them free from living organisms, and that they may then with safety be brought into contact with open wounds. We now see, however, that beyond the mere mechanical effect of washing, such precautions are of no avail whatever in the case of organisms as resistant as anthrax spores. Bearing in mind that carbolic oil is absolutely inert, and that a spray of 2 per cent, or even 5 per cent, carbolic solution can have no appreciable effect upon spores in the brief time occupied by a surgical operation, and further, that in order to prevent bacterial growth the carbolic acid must be present in the proportion of I to 400, it cannot any longer be a matter for surprise that, in spite of the most scrupulous antiseptic precautions, bacteria are so often found under Listerian dressings.
In addition to showing the poor performance of carbolic acid, Koch demonstrated that of more than seventy compounds tested, mercuric chloride (corrosive sublimate) was the only disinfectant "which, without any previous moistening or other preparation of the articles to be disinfected, destroys the most resistant organisms in a few minutes by a single application of a highly dilute solution".12 Koch's conclusions had a major impact on antiseptic practice. Corrosive sublimate was rapidly introduced as an antiseptic in many centres.13 Lister summarized Koch's work with approval in an 1884 address which described his own experiments on the development of corrosive sublimate dressings. He pointed out that corrosive sublimate had already been extensively used in Germany, chiefly in the form of sublimate woodwool, and went on to describe its anti-putrefactive properties and its application in practice-much of his work being concerned with the mitigation of one of its major disadvantages, its highly irritative property. T H Pennington during the Tenth International Medical Congress, the undersigned exhibited in the Clinic the appliances for the sterilization of dressings, and entrusted his assistant surgeon, Dr. C. Schimmelbusch with the demonstration of their efficacy against the micro-organisms which affect the course of healing and the treatment of wounds. The blue colour, produced in the growth of the bacilli of blue pus, proved to the spectator the effects of the methods demonstrated, even without a microscope. We were then asked, upon all sides, to collect together and describe what we had shown. This book is meant as an attempt to satisfy that wish. 25 Direct evidence that this demonstration was not without effect-though perhaps not the one desired by von Bergmann-can be found in the account of the Surgery section of the Congress given by the Lancet' s reporter:
The material submitted to this section was perhaps on the whole more remarkable for quantity than for quality . . . no great or startling innovation in surgery has marked this International Congress ... It is evidence that the aseptic, as opposed to antiseptic, method of operating, has obtained a firrm foothold in Germany. The greatest care is taken, in Professor Bergmann's clinic, to sterilize everything that comes into contact with the wound; the instruments are all boiled for 5 minutes in a 1% solution of carbonate of soda in a special kettle which stands in the operating theatre. The results are excellent, but the mass of dressings used for each case seems clumsy and wasteful.26 The German literature provides direct evidence that, despite the Lancet's criticism, the firm foothold of aseptic practice-in particular the use of steam sterilized dressingsbecame a focus for expansion in the period immediately after the Congress. Thus technical papers describing sterilizers for dressings using steam at atmospheric pressure appeared in considerable numbers between 1889 and 1892 with the majority being published in 1891 and 1892.27
The developments in Germany exemplified by the work in von Bergmann's clinic provide evidence which supports the view that the new aseptic techniques could be characterized as developments of antisepsis arising in response to its deficiencies, rather Congress: "I feel ashamed that I should have ever recommended it for the purpose of destroying the microbes of the air". In this address he cannot quite bring himself to accept that "the floating particles of the air may be disregarded in our surgical work". Thus, since the abandonment of the spray "three years ago, we have been careful to compensate for its absence, not only by antiseptic washing and irrigation, but by surrounding the seat of operation with widespread towels wrung out of an antiseptic solution. For the spray, although useless for the object for which it was originally designed, had its value as a diffuse and perpetual irrigator, maintaining purity of the surgeon's hands and their vicinity as an unconscious caretaker". Lister compares carbolic acid unfavourably with corrosive sublimate-"our wounds no longer being subjected to the constant irrigation of the spray, and carbolic acid having given place to the less irritating, though more efficient, solutions of corrosive sublimate, serous discharge is much less than formerly, and less drainage is required". Medicine, like other branches of science, has been most retarded in its growth by the accumulation of all sorts of useless details. Some of these manifestations still clog the advance of abdominal surgery, and will be given up with a notable diminution in the general percentage of morbidity. I refer to the use of carbolic acid and mercuric solutions at the operating table, and to the continued use of any elaborate abdominal dressings. The use of antiseptics in the patient's belly is full of danger and inconsistency. Kelly went on to emphasize their toxicity, "if used in strength sufficient to certainly prevent sepsis, the patient is very often killed along with the germs", and their ability to engender a false sense of security, the "great tendency of all operators, and in particular their assistants, to forget the principle involved, and pin their faith to the accidental means of establishing it".28
What was the relationship between the old and the new methods in Britain? Antisepsis had become widely established there by the early 1880s. The writer has shown that osteotomy-an operation that he has used as an indicator of antiseptic practice-had become well established as a routine procedure during this time, and that it was done with regularity at many hospitals, including St Bartholomew's and St Thomas's.29
Antiseptic and aseptic surgical Techniques in Aberdeen For Aberdeen, Alexander Ogston's autobiographical note on the introduction of antiseptic surgery describes the events in terms similar to that of a religious conversion. Ogston made visits, without introduction, to Lister-who had just taken up the Clinical Surgery Chair in Edinburgh-and to Hector Cameron's wards at Glasgow Royal Infirmary.
He took me to his wards in the Infirmary. FIVE MINUTES [Ogston's capitals] later found me convinced of the truth of the marvellous discovery. I was shown a knee-joint which had been opened, and, after instruction, was allowed to handle and examine it. There could be no room for doubt. The wound made into the joint was there, but where was the inflammation that ought fatally to have followed? There was none ... I was shown other cases, but that first one was sufficient. I saw that a miraculous change had come over our Science, and my mind was almost bewildered with the glorious vision of all that it entailed. I felt inclined to sit down, cover my face with my carbolic lotion and Lister's gauze. Additions to the requirements listed in 1883 include salicylic wool 2 oz, and an operation coat. Ogston prepared another set of notes on operative surgery, probably in 1896.37 The old carpet, the old sheet, Lister's gauze, salicyclic wool, carbolic oil, the spray producer, the spray table, and the assistant at the spray producer are no longer listed, and "mercuric soloids" are given as an alternative to 1:20 carbolic lotion. Additions are antiseptic wool 2 oz, disinfectant ointment, and loose gauze.
The Annual Reports of the Infirmary list expenditures on carbolic acid and antiseptic wools and dressings from 1888 to 1895, and it is possible to estimate the expenditure on carbolic acid from the Infirmary 'Details of expenditure' book for succeeding years.38 Significant sums were spent on carbolic acid throughout the period 1888-1898 ( Figure  2) ; it is likely that the decline in expenditure per operation that occurred after 1892 was due to the combined effect of a shift to mercurial disinfectants, the introduction of boiling for instrument sterilization and the abandonment of the spray. The 1893-98 At St Thomas's the first indication of a change to aseptic methods was the introduction of filtration for the sterilization of water in 1890.57 A Berkefeld filter was used to produce water in the operating theatres for irrigating wounds and flushing the peritoneum, and for the production of saline. In 1891 the operating theatres (one male and one female) were refurbished. The medical school prospectus for 1892 describes them as having lately been "thoroughly refitted, refloored and provided with electric lighting. They are now peculiarly well adapted for the carrying out of aseptic surgery". By 1894 an autoclave had been installed to sterilize dressings (Figure 1 ). Using steam from the boiler of the pharmaceutical laboratory, it was operated at 18 to 20 lbs/sq inch (1250). Dressings were packed into lidded 8" x 4" cylindrical glass jars by the sister in charge of the case to be dressed; the apparatus was under the control of the pharmaceutist.58 Problems were encountered with this autoclave in that dressings were left wet after exposure to steam, and "within a year or two of its construction" it "was found to be too small for the demands made upon its working capacity".59 The first defect was "to a large extent remedied" by adding a steam ejector. Another autoclave was installed to remedy the second. It had a horizontally arranged cylindrical chamber 3ft 9in by 2ft 9in, a steam jacket and a sterilizing cycle that started and finished with a vacuum being drawn by ejector. Tinned copper cylindrical canisters (4" x 4" and 8" x 6") were used for plugs, sponges, pads and dressings, and boxes of the same material (10" x 8" x 6" and 14" x 12" x 10") held towels, bandages, aprons and overalls. Edmund White, the pharmaceutist, wrote in his 1901 paper that since 1894 "the use of sterilised dressings has been gradually extended until, at the present time, antiseptic dressings have been almost entirely displaced".60
Henry Clutton, a senior surgeon at this time, was an enthusiast for asepsis. focused on abdominal surgery in women. The lengthy description of his work published in 1893 indicates that his practice had substantial aseptic components at that time. An operating theatre was reserved for his cases. It had three sterilizers-a barrel shaped boiler for sterilizing water, a copper instrument boiler shaped like a fish-kettle, and a hot air sterilizer for dressings (Figure 1) . The theatre was provided with glass tables for instruments and dressings and a glass cabinet for the storage of instruments. The operating table was made of brass and glass, and incorporated a copper hot-water reservoir so that the patient could be kept warm during the operation. The patient's skin was prepared pre-operatively with an overnight dressing of lint soaked in 1 in 20 carbolic, and on the morning of the operation the walls of the theatre, and bowls, trays and basins were cleaned and washed with 1 in 1000 perchloride of mercury. Sponges and pads were boiled and kept in 1 in 20 carbolic ready for use.71 In 1896 the operating theatre was rebuilt at Cripp's expense with marble floor and alabaster walls, and in 1897 biniodide of mercury was introduced as an antiseptic. At this time Cripps changed into a suit of flannels just fresh from the wash immediately before operating. Ten minutes were "spent at the washing basin with soap, hot water and the nail brush. The hands were soaped for two minutes in 1:500 spirit solution of biniodide, then rinsed in a watery solution of the same".72
Lockwood was appointed to an assistant surgeonship at St Bartholomew's in 1892. He was also surgeon to the Great Northern Hospital, where from 1888, with the assistance of the Scientific Grants Committee of the British Medical Association, he had conducted bacteriological studies on wound infections.73 He gave classes on bacteriology to medical students at St Bartholomew's from 1890 to 1892. It is very likely that his practice had aseptic components at the time of his appointment, his 1893 paper on the radical cure of hernia indicating that instruments and silk were boiled for not less than fifteen minutes and that the operation field was surrounded by towels sterilized by steaming, being subsequently soaked in 1/40 carbolic. from the skin', ibid., 1892, i: 1127-37; idem, 'Report T H Pennington indicates, Lockwood's methods in the mid-1890s were not completely aseptic. Antiseptic dressings were used-"the dressing which I use nearly always consists of a) dusting with ... iodoform ... .; b) a layer of 5% carbolic gauze which has been soaked in biniodide lotion; c) a layer of alembroth wool; and d) an outside dressing and bandages." This practice, together with statements in the chapter on heat disinfection, suggest that he did not have a particularly effective steam sterilizer for bulky objects at his disposal; he used "one made of copper and arranged like an ordinary potato steamer" for towels, but had failures initially because he omitted to unfold them before loading the sterilizer. The experience of his colleague Henry Butlin may also have influenced him. Butlin was appointed full surgeon in June 1892 and immediately "determined to try, on a larger scale than I had previously attempted, how far it is possible to dispense with the strictest aseptic and antiseptic methods of treating wounds". Instruments were treated in 1 in 20 carbolic for at least two hours, the patient's skin was treated with carbolic, and the hands of the operators were scrubbed with soap and water. "The dressings were at first [June 1892 ] boracic lint and plain cotton wool; later plain lint, cotton-wool and bandages. After the month of April, the dressings and sponges were sterilized, for we than had a large sterilizer in the operating theatre." Butlin was disappointed by his results, as 29 of his 61 cases suppurated. He concluded that in spite of the low rate of mortality ... this method cannot be employed in a large general hospital with the same confidence as strict antiseptic methods ... The frequency of suppuration in the cases of amputation of the breast . led me to fear that some of the wounds had been poisoned with cotton wool. This opinion was strengthened by the fact that after the installation of our sterilizing apparatus . . the suppurating cases very largely diminished; for from that time the cotton-wool used for sponges was carefully sterilized.78
Butlin's account of his second year as full surgeon show that his experience had converted him to practice which was largely antiseptic. In most of its essentials heat sterilization was eschewed-except for instruments, which were boiled-and heavy reliance was placed on mercurials, particularly biniodide and alembroth.79
Mixed antiseptic-aseptic practice continued at St Bartholomew's for the rest of the century. Walsham and Cripps independently describe how bacteriological control was carried out in 1898 by culturing portions of skin "snipped off' from the fingers of surgeons, house surgeons, assistant surgeons, dressers, nurses and the patient, and pieces of towels and sponges.80 At the end of the century biniodide continued to be used for dressings and for the preparation of the hands of the surgical team-despite D'Arcy Power's comment at the time that "the method inflicts considerable damage upon the hands of the surgeon unless very great care is taken". Power also used biniodide for sponges-they were wrung out of hot 1:4000 solution-unlike Cripps, who boiled sponges and pads. In his 1903 review of ten years practice Cripps commented that "ten years ago flushing [of the peritoneal cavity] was frequently used . . for the removal of Laparotomies and the Introduction of aseptic surgical Practice What impact did the shift from antisepsis to asepsis have on other aspects of surgical practice? Abdominal operations and their success or failure played an important part in debates about the merits and demerits of cleanliness, antisepsis and asepsis.82 The number of laparotomies done at the three hospitals each year from 1870 to 1902 (1904 for Aberdeen Royal Infirmary) is shown in Figure 3 . A massive, rapid and sustained growth in the number of operations took place in all of them towards the end of the period. The year in which this type of increase started was different for each hospital, however, being 1891-92 for St Bartholomew's, 1894-95 for St Thomas's, and 1899-1900 for Aberdeen. None of the hospitals published statistical information about the operations done by individual surgeons for these years and so it is not possible to identify those done by surgeons known to use aseptic methods. Nevertheless, for St Bartholomew's 1891-92 was the year when Cripps started to do abdominal operations in his Martha Ward laparotomy theatre and it was the year of Lockwood's appointment. 1894-95 was the year when St Thomas's installed its first autoclave and Henry Clutton-already using full asepsis-began reporting his extensive series of appendicectomies.83 In Aberdeen, Alexander Ogston retired as senior surgeon towards the end of 1898, thus freeing the small operating theatre that he had reserved in 1892 for his "ovariotomies and abdominal sections";84 Henry Gray was appointed assistant surgeon in the same year. That a shift to aseptic methods was not automatically followed by an immediate assault on the peritoneal cavity is demonstrated by German data-the number of laparotomies and ovariotomies done in von Bergmann's Ziegelstrasse Klinic rose from only 3 in 1888/89 to 16 in 1891/92.85 Nevertheless, the close temporal link in the British hospitals between the appointment of keen asepticians and the installation of sterilizers, and the start of sustained growth in the number of laparotomies, suggests that aseptic methods played at the very least an important facilitatory role in the change. One way that growth rates of the sort demonstrated in Figure 3 could be sustained was by productivity increases. That there was slack in the system to allow these to occur without too much difficulty is demonstrated by changes that took place in the 1890s in the arrangements for operations at St Thomas's. 101 The grants given to Ogston and Lockwood by the British Medical Association Scientific Grants Committee formed only part of the support provided by this body for work on antisepsis, and bacteriology in general. It supported studies by Watson Cheyne, and, in 1879, the year that it granted £50 to Ogston, it voted sums to Cossar Ewart "to continue his research into the life history and pathological relationships of specific organisms already known, and for the discovery of other similar organisms, and the channels through which they enter the system", and to John Chiene "to continue his researches on the subjects 1. are there present in organs of living animals, particles which originate the bacteria met with after death? 2. Do the discharges from wounds which are antiseptically treated contain organisms?" (Br. med. J., 1880, ii: 223). 102 L Granshaw, "'Upon this principle I have based a practice"; the development and reception of antiseptics in Britain, 1867-90' in Medical innovations in historical perspective, ed. J V Pickstone, Basingstoke, Macmillan, 1992. Granshaw's review clearly demonstrates the substantial shifts in opinion regarding antisepsis and changes in Listerian practice that occurred in the last third of the nineteenth century, and also shows that the background against which these changes were occurring was itself variable. Even if Callender' s "cleanliness" method did not contribute directly to the development of the techniques of asepsis, the suggestion implicit in the review that it influenced the simultaneous evolution of surgical practice in other ways is an important one that should be investigated further. 1880s being unconvinced "that all inflammation is caused by micro-organisms, and that suppuration, whether acute or chronic, is always due to similar agencies". 106 Nevertheless, Lister's original idea that the "disastrous consequences in compound fracture" were caused by the "germs of various low forms of life", "septic germs", "minute particles" which could behave towards complex organic compounds like the yeast plant was not rejected by later workers, and the properties and behaviour of these "septic germs"-later redefined as bacteria by size do not let any statements, whether in books or in journals, shake your belief in the truth that putrefaction, under atmospheric influence, as it occurs in surgical practice, is due to particles of dust ever present in the atmosphere that surrounds our patients, and endowed with wonderful chemical energy and power of self-propagation, yet happily readily deprived of energy by various agents which may be employed for the purpose without inflicting serious injury upon the human tissues. 108
What was challenged in the remaining years of the nineteenth century was Lister's emphasis on the atmospheric source of the "self-propagating particles", and his belief that these particles could be "deprived of energy" by antiseptics "without inflicting serious injury on the human tissues". Nevertheless, the asepticians' belief in the importance of the particles was just as strong as that of the Listerians. It is thus difficult to accept Fox's thesis that their work was "based on a completely different theory".'09 The link between antiseptic and aseptic practice was clearly made by Kelly in 1886:
He believes it to be the great glory and the crowing triumph of antisepsis to have discovered asepsis. He has nothing in common with those surgeons who claim that antiseptics have done nothing . . . In a more advanced position, and the one in which the surgeon is living up to a principle, the utmost precautions are taken by a preliminary use of antiseptics in sufficient strength, and he goes to his operation needing no germicides. "I0
In the last lecture that he gave to medical students on the topic before he retired, Alexander Ogston-by now teaching a regime that was strictly aseptic-put it in a different way-"everything not Disinfectant but Disinfected. We can count usually on flesh and blood being aseptic-but not skin and what is good of adding carbolic etc. to wound making irritation". 111 The Persistence of Listerism It is appropriate that Ogston's last public pronouncement on antisepsis should have referred to the direct application of antiseptics to wounds. Not only was it the first step taken by Lister in the evolution of antisepsis, when he treated James G-'s compound fracture of his left tibia on 12 August 1865-"My house surgeon, Dr Macfee, acting under my instructions, laid a piece of lint dipped in liquid carbolic acid upon the wound",1 12 but it was the technique used when Listerian antisepsis was last applied on a large scale, by British surgeons during the First World War. In Henry Gray's words, "At the beginning of the war most surgeons were strongly imbued with the faith that antiseptics provided all that was essential for successful treatment of the appalling sepsis which faced them". His views on the antiseptic treatment of wounds torn by missiles T H Pennington were direct-"Antiseptics affect bacteria imbedded in these no more than shrapnel or rifle fire dislodges the Hun lurking in fortified dugouts." After noting that "Sir Almroth Wright's able and stimulating work had much influence in gradually weaning the profession from the established faith, and in fostering reliance, so to speak, on the powerful natural reserves which can be called upon to cope with invading organisms", he concluded that "it is doubtful indeed whether, after proper operative treatment, a wound treated by antiseptic methods behaves any better than one treated by aseptic methods". 113 These events provide powerful testimony to the enduring power and influence of Lister's ideas, also exemplified by the words of one of the official historians of surgery in the war published in 1922:
The local application of an efficient antiseptic, though not theoretically necessary, is the most powerful means at the disposal of the surgeon, to compensate for errors in procedures on his part which haste and the often unavoidable surroundings rendered practically inevitable. Nevertheless, after his vigorous defence of antiseptics, the historian did acknowledge that "a small band of sturdy supporters of the "aseptic system", of whom Cuthbert Wallace was the leader, "maintained, however, an unwavering belief in the truth of principles they professed, in spite of the stress and turmoil of the struggle."" 14 
